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(54) TMAPOMEXAHUHECKAR AOPHUPyK)- 
UJAfl TO/IOBKA fl/lH PACWI4PEH14H rO<U- 
PWPOBAHHOrO n/lACTblPfl B OBCAflHOl/l 
KO/IOHHE 

(57) riiApOMexaKMMecKafl AOpHMpyioman rono- 
bk3 A/in pacujupeHnw ro^pupooaHHoro nna- 
CTbipn b o6caAnoti KonoHHe. AopHMpyioLuan 
ro.iOBxa coAepwMT KOHyc-nyancoH c npoAO/ib- 
hw Mii npo<(>vi/ibHbtMvi K3Ha8K3MM. KOpnyc c ca- 
Moyn/iOTHfliomeviCfl Tpy6saTOM Ana<t>parMOM. 
CTyneHMaTbiMM b nonepemiOM ccietiMM oxna- 

MM M paSMemeHHUMU B HMX BblABMXHUMM CeX" 

Topa mm , CTyneHMaTbiMM b nonepeMHOM 

CeMeHMM. 4 M/l, 
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MaoOpeTeuMe othocmtc* k ycTpowcTsaM 
Ann pcMoma o6cdAHbix koaiohh He<t>TRHbix. ra- 
30bwx m ApyrMx cxsaxMH c uenbK) BOCcraHoo- 
neHMfl repMeTMHHOCTM m ynposneHMfl ctchkm 

KOflOHHbJ nyTCM yCTdHOBKM CT8/lbH0r0 n/iacTbi- 

pa m C03A3HM* HanpwjKCHMOM CMCteMW o6caA- 
Man Tpy6a - n/iacTwpw. 

Ue/ib M3o6peTeMM« - -yeeiiiweHite 34><|>eK- 

TMBHOCTM paSOTbl rOrtOBXM 3a cmct yaenMMeHMfl 

paAManbHoro ycunufl Ma ceicropa m yae/iMMe- 
Hue cpoxa c/iyx6u. 

Ha 4>wr. 1 npeACTaB/ieHa AopHMpyiomasi 
ronoBKd. npoAonbHbiu pa3pea, d tpaHcnopT- 
hom no/ioxceHMM: Ha cJ>Mr. 2 - AOpHMpywmaa 
ro/ioeica, o6iumm bma. b pa6oneM no/ioxenMM; 
Ha 4>Mr. 3 - to *ce, nonepe^HbiM pa3pe3 npn 
pacuiMpeHMM cexTopoB b Tpy6e c MMHMManb- 
hom ToniMMHOM CTenxM; Ha 4>mi\ 4 - to we. 
nonepevHbiM paapes npn npuxaruM n/iacTbipa 
b Tpy6e c MaiccMMa/ibHOM tohiumhom ctchkm. 

rMAPOMexaHMMecxan AOpHMpyioiuan ro/io- 
Bra coctomt M3 xopnyca 1 c qkh3mm, Bbino/i- 



HCHMoro b BMAe ynopHwx 4>na«ueB 2 m um/wh- 
Apa-x/»eTKM 3, 3axpenneMHOM MeatAy fynauua- 
mm. Okh3 xopnyca Bwno/iHeHbi CTyneHMaTbiMM 
b nonepeMHOM ceneHMM. Ha nycTOTenow 
CTBOiibHOM MacTM xopnyca raflxoM 4 33TRHyTbi: 
KOHyc-nyaHCdH 5. ynopnue 4>naHi*bi 2 m um- 
AMHAp-KteTKa 3. UM/iMHAP-x/ieTxa 3 4>MKCMpy- 

GTCR TaKMM 06p33OM, HTO n/IOCKOCTM 
CMMMeTpMM okoh xopnyca M yCTaHOB/ieHHblX B 
HMXCTynenMaTbix & nonepenHOM nanpas/ieHMM 
ccktopob 6 coBMeiuenw c nnocxocTHMM cmm- 
MeTpMM npOAonuHwx npo<(>M/ibHbix xaHasox 
KOHyca-nyaHCOHa 5. Ha CTBonbHOM MacTM xop- 
nyca nOA UM/1MHAPOM-KneTKCM 3 M CeKTOpdMM 

6 pa3MeiMeHa cdMoyn/iOTHRtoiAancp Tpy6na- 
Ta» AMa<t>parMa 7, D3aMMOAeMCTByioiAafl c 
6onboiMMM CTyneHflMM cexTopoo 6. 

YcTpOMCTBO pa6oTaeT cneAyioiAMM o&pa- 

30M ( 4>MF. 2). 

npi! cnycxe o o6caAHyio xo/iOHHy 8 hmx- 
hmm kohbu ro^pupoBaHHOro nnacTwpn 9 pac- 
nonoxeH Ha KOnyce-nyaHCOHe 5. npiineM 
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Bornyrwe nyMM nnacnjpw BBeAeHW m yrwpsiOT- 
b npoAonbHwe npo<t>M/ibHbie kshsbxw xoHy- 
nyaHCOHa. (InacTbipb hsj\&t Ha ujTaHru 10 

„ ero BepxMwPi xoHeu 4>MxcMpyeTC« topuom 

CM/IOBUX ttMOMHApOB AOPH8 M/1M FMAPOMeXd' 
MMHeCKOrO RKOp«. 

flpw co3A3mmm pa6oMero AaoneHwn ao- 
pHvipyioman ro/iosxa bxoawt b n/iacTbipb. pac- 
WMpaa ero ao nnoTHOro KOHTaxia c 06C3AHOA 
Tpy6ofl. HoA AaoneHneM caMoynnoTMatomMe- 
cfl komuu uM/iMHApuHecKOM Awa<t>parMU 7 
nnoTHO npn*MMaiOTC» x ct€hk3m rnyxoro yr- 
ny6neHM* A, co3Aaeafl repMeniMHocTb b pa6o- 
qeft KaMepe npaxTMsecxw 6e3 paA*a/ibHoro 
pacujnpeMM«. 

UeHTpanbMaR Macrb Awa<|>p3rMbi 7. pac- 
ujMpwncb, B03Ae«CTByeT Ma BbiAOMttHSie cex- 

TOpW 6, npWXMM3H MX K H e AO)KMM3 M ri/l3CTbip* 

(<t>Mi\2). 

Clpw 3tom ocTa/ibHaw sacTb pacmwpflio- 
lueacn AMa4>parMw ynMpaeTca b HenoAB**- 

Hy K) BHyTpeHMIOK) * TlOBepXMOCTb 

UM/iMHAPa-xneTKM-. 

Pa6oMwe (|>yHxuMM nepeMeceMu na Go/iee 
npoHHyio m AO/iroseHHyio uMnMHAPM^ecxyio 
MacTb Awa^parMbi. 

. UnnMHAPMMecKan Awa<t>parMa, pactuMpa- 
acb, ynwpaeTCfl sacTbK) csoew OHewMeM no- 
3pxHOCTM b unnMHAP-x/ieTky. B pe3ynbT3Te 
Ha AMa4»parMe bo3hmk3K>t npnMoyro/ibHbie 
BwcTynw m/im snaAMHU (b 3aBMCMM0CTM orcTe- 

HfeMM BblABHXeHMW CeXTOpOfl). COOTBeTCTByiO- 

mne'onopMoft noBepxHOCTM ocMOBaHwn 
xaxcAoro cexTopa. Be/iwMMna DUABM*ceHn« 
cexTopa xo/ie6neTCfl a 3aBwCMMOCTM otto/iiam- 
h w ctchkh o5caAHOM Tpy6w. HanwMwa mam ot- 
cyTCTBMR nnacTwpa. 

Ha <j>nr. 3 w 4 noxa3aHu npeAe/ibHwe c/iy- 

M3M BWABW)KeHM» cexTOpoa n0A Marpy3xofl: 

npn pacwwpeHWM b Tpy6e c MMMMMa/ibHOM ton- 
iumhom ctcmkm (<J>mi\ 3) m b Tpy6e C MaXCMM3flb- 

HOM TOniUMHOW CT6HXM C n/iaCTMpeM (<J>MI\ 4). 

ycTynu, xoTOpwe npw stom 06/ieraeT Ana<t>- 
parMa no nepwMeTpy onopMOM noBepxMOCTM 
OCHOB3HHR cexTops. we npeBbiuJ3K)T 3-3:5 mm. 
npM crna>KeHHbix xpoMxax w MMHMManbHwx 

33.30pax B OXHC MBXCAy CeKTOpOM m xopnycoM 

MCK/iiOMaeTCR npwMMHS 6«CTporo pa3pyiueHM» 



peawHw Awa4>pa rMb,: 3aTexsHMe m noc/ieAy»o- 
mee 33meM/ieHwe. flswe □ c/iyMae nopwas ah- 
3(j>parMbi Ha yciyne (nocne Anvnenwou 
axcn/iyarauMM) b ro/iosxe yAaeicn nerxo boc- 
5 CTdMOBMTb Heo6xoAMMoe ABBneHMe m aaaep- 

HjHTb yCTSHOBKy n/13CTWP» 6e3 383pww M 

ocnoxcHeHMii. RpM nopwae Awa<t>parMbi yTe^xa 

>KMAXOCTM B03MO)KHa 70/lbKO Mepe3 3330pbl B 

oxHe Me^KAy cexTopoM w xopnycoM. npM xoao- 
10 bom nocaAxe cexTopa b oxHe cyMMapMaa nn^- 
maAb 3a3opoo tie npeabiiuaeT 20-40 mm . 
yMMTWBan 6onbiiJOw ko3xJ)(J)Mumcht conpoTMD- 
neHMP yaxoro meneBMAMoro 3a3opa m nepe- 

KpblTMR OCHOBHOM erO M3CTM pCSMHOM 

15 Awa<t>parMU. Me.o6xoAMMoe AaaneHMe moxct 
6wTb nerxo BOCCTaHoancHO He3HaMWTcnbHbiM 

nOBblUJeHMBM npOM3BOAMTe/lbMOCTM M3COCMO* 

roarperaia. 

CyMMapHoe paAMa/ibnoe ycMAMC pa3BM- 
20 BaeMoe ronoBKOM. nepeAaercfl Me Ma 12, a na 
6 BUABMXMbix cexTOpofl. C/ieAOBaTenbHO. npw 
3tom xce pa6oneM AaaneHMM ycwnwe paAwa/ib- 
Horo B03AewcTBM« cexTopa Ha hcaoxcmm ro<|>- 
pw BoapacTaeT d A&a paaa. hto rapaHTMPyeT 
25 no/woe npwxaTMe nflacTupfl. 



(DopMyna M3o6peTCHn« 

rMAPOMexaMMMecxafl aophmpY 10 ^ 3 " fon0 ~ 
30 Bxa A"* paciuMpeHMR ro4>pwpoBaHHoro n/ia- 
CTupn, b o&caAHOw xohoHMe, BK/nosawiuaR 
xoHyc-hyaHCOH c npOAonbMUMM npo<t>MAbHW- 

MM KdHdBKdMM, KOpnyC C pa3MGlUeHMWMM B 

HeM caMoyn/iOTHfHomeMCfl Tpy5MaTOM AMa4>- 
35 parMOM m bwabmkmwmm ceKTopaMM, CTyneHMa- 

TbIMM B CeneMMM. yCTaHOB/ieMH WMM c 
B03M0*H0CTbl0 B33MMOAeMCTBMfl 60/lbUJeM 

CTyneHbio c Awa<t>parMOw. oT/iMMawmaflcn 
TeM. mto. c ue/ibio yaenMMeMM« s^cktmbmoctm 

40 pa6oTu ronoBKM 33 cmct ybb/immchmw paAnanb- 
Horo ycM/iM« Ma cexTopa m yBenMneHMP cpoxa 
cnyx6w, BUA8M)icHwe cexTopa BbwonMeMW 
• CTyn6 HMdTbiMM b nofiepeMHOM ceseMMM, a xop- 
nyc MMeeT cTyneHsaTbie b nonep€MHOM cese- 

45 hmm okh3 noA BbiABMXHbie cexTopa. npMMeM 
nnocxocTM cmmmctpmm okom xopnyca m npo- 
AonbHbix npo<t>MnbHbix k3H3bok roMyca-nyaH- 
coHa coBMemeHu. 
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Hydromschonlcol hood for expansion of corrugated patch In eating 
spring - bos stopped sectors matching similar housing and profiled 



groove* off conical punch 
C73-0947.11 

Addnl. Data: PCTROV S F. UDYASHOV O A, KISEIMAN M I 
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Enhanced efficiency of the head tor expanding the corrupted patch 
to due to the increased thrust on the sectors, and its longer •ervlce 
life. The extendable sectors are of stepped design matched by the 
steps of the housing. The symmetry planes of the ports In the housing 
and of the longitudinal profiled grooves of the cone-punch are 

aU * Tl€ The hydromechanlcal head is lowered in the casing string (8) 
so that the lower end of the corrugated patch (9) la on the cone-punch 
(6) and the concave part of the patch engages the longitudinal 
profiled grooves of the punch. The patch is held on the rod (10) and 
Its upper end la then fixed by the actuating cylinders of the mandrel, 
•"ho pressure forces the cylindrical diaphragm (7) to bear on the 
U of the blind recess ensuring hermeticlty of the working space. 
USE/ADVANTAGE - Repair of casing strings of oil. gas and 
viher boreholes by Installing a steel patch. Enhanced effectiveness 
of the head la due to Increased radial stress on the sectors. 
Bui ^8/7.7.92. (4pp Dwg.No.l/4) 
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(54) HYDROMECHANICAL CORING 
HEAD FOR EXPANDING A 
CORRUGATED PATCH IN A CASING 
(57) Hydromechanical coring head for 
expanding a corrugated patch in a casing. 
The coring head contains a conical ram 
with longitudinal shaped grooves, a body 
with self-sealing tubular diaphragm, 
ports with stepped transverse cross 
section and extendable sectors of stepped 
transverse cross section disposed therein. 
4 drawings. 
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The invention relates to devices for repair of casings in oil, gas, and other wells wilh the 
aim of restoring leaktightness and strength to the casing wall by placement of a steel patch 
and creation of a stressed casing — patch system. 

The aim of the invention is to improve the operational efficiency of the head as a result 
of an increase in the radial force on the sectors and an increase in service life. 

Fig. 1 shows the coring head in longitudinal section, in the run-in position; Fig. 2 shows 
the coring head, general view, in the working position; Fig. 3 shows the same in transverse 
section, for expansion of the sectors in a pipe of minimum wall thickness; Fig. 4 shows the 
same in transverse section, while the patch is being squeezed in a pipe of maximum wall 
thickness. 

The hydromechanical coring head consists of body 1 with ports implemented 
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as support flanges 2 and cage cylinder 3, secured between the flanges. The ports of the body 
are implemented with stepped transverse cross section. The following are screwed onto the 
hollow stem portion of the body by nut 4: conical ram 5, support flanges 2, and cage 
cylinder 3. Cage cylinder 3 is secured in such a way that the symmetry planes of the ports of 
the body and sectors 6 that are stepped in the transverse direction and mounted thereon are 
aligned with the symmetry planes of the longitudinal shaped grooves of conical ram 5. Self- 
sealing tubular diaphragm 7, engaging the large steps of sectors 6, is disposed on the stem 
portion of the body, under cage cylinder 3 and sectors 6. 

The device operates as follows (Fig. 2). 

As it is lowered into casing 8, the lower end of corrugated patch 9 is positioned on 
conical ram 5, where 
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the concave elements of the patch are inserted into and rest against the longitudinal shaped 
grooves of the conical ram. The patch is put on rod 10 and its upper end is secured by the end 
face of the actuating cylinders of the mandrel or the hydromechanical anchor. 

When the working pressure is created, the coring head enters the patch, expanding it 
until it makes close contact with the casing. Under pressure, the self-sealing ends of 
cylindrical diaphragm 7 are tightly squeezed against the walls of blind recess A, creating a 
leaktight seal in the working chamber virtually without radial expansion. 

The central portion of diaphragm 7, in expanding, acts on extendable sectors 6, 
squeezing them against the areas of undercompression of the patch (Fig. 2). 

In this case, the remainder of the expanding diaphragm rests against the stationary inner 
surface of the cage cylinder. 

The working functions are transferred to the stronger and more durable cylindrical 
portion of the diaphragm. 

The cylindrical diaphragm, while expanding, is supported by part of its own outer 
surface in the cage cylinder. As a result, rectangular ridges or grooves (depending on how far 
the sectors are extended) appear on the diaphragm, corresponding to the bearing surface of 
the base for each sector. How far a sector is extended varies depending on the thickness of 
the casing wall, the presence or absence of a patch. 

Figs. 3 and 4 show the limiting cases for extension of the sectors under load: upon 
expansion in a pipe with minimum wall thickness (Fig. 3) and in a pipe with maximum wall 
thickness, with a patch (Fig. 4). The projections, which in this case encircle the diaphragm 
along the perimeter of the bearing surface of the base of the sector, do not exceed 3-3.5 mm. 
Smooth edges and minimal gaps in the port between the sector and the body eliminate a 
reason for rapid failure 
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of the rubber of the diaphragm: inward leakage and subsequent pinching. Even if breakage of 
the diaphragm at a projection occurs (after prolonged operation), the required pressure can be 
easily restored in the head and placement of the patch can be completed without failures or 
problems. If breakage of the diaphragm occurs, fluid leakage is possible only through gaps in 
a port between a sector and the body. For a free fit of the sector in the port, the total area of 
the gaps is no greater than 20-40 mm 2 . Considering the high drag coefficient of the narrow 
slot gap and considering that most of it is overlapped by the rubber diaphragm, the required 
pressure can be easily restored with a slight increase in the delivery of the pumping unit. 

The total radial force exerted by the head is transmitted to 6 extendable sectors rather 
than 12. Consequently, for the same working pressure, in this case the radial force exerted by 
the sector on an area of undercompression of the corrugation increases by a factor of two, 
which ensures that the patch is completely pressed down. 

Claim 

A hydromechanical coring head for expanding a corrugated patch, in a casing, including 
a conical ram with longitudinal shaped grooves, a body wherein are disposed a self-sealing 
tubular diaphragm and extendable sectors of stepped cross section, mounted so that a large 
step can engage the diaphragm, distinguished by the fact that, with the aim of improving the 
operational efficiency of the head as a result of an increase in radial force on the sector and an 
increase in service life, the extendable sectors are implemented with stepped transverse cross 
section, and the body has ports of stepped transverse cross section to accommodate the 
extendable sectors, where the symmetry planes of the ports of the body and the longitudinal 
shaped grooves of the conical ram are aligned. 
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Russian original for figure] [see Russian original for figure] 



Fig. 1 



Fig. 2 
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[see Russian original for figure] 



Fig. 3 



[see Russian original for figure] 



Fig. 4 
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